The purpose of the current study was to evaluate the relationship between baseline levels of posttraumatic stress disorder (PTSD), combat exposure, and alcohol outcomes in a sample of Operation Enduring Freedom (OEF) and Operation Iraqi Freedom (OIF) veterans using a web-based selfmanagement intervention (VetChange) for problem drinking. Method: The current study focuses on 523 veterans who participated in a larger randomized clinical trial. Analyses in the current study include (a)
multivariable linear regression models to assess the relationship between PTSD, combat exposure, and alcohol variables at baseline, and (b) general linear models accounting for correlated data within subjects to analyze change over time for alcohol outcomes as a function of baseline PTSD symptoms, combat exposure, and covariates. Results: There was a positive association between PTSD symptom severity and alcohol use and alcohol problem severity at baseline. However, participants with higher baseline PTSD symptoms demonstrated a significantly greater reduction in alcohol use during the intervention and a greater reduction in alcohol problems from baseline to 3-month follow-up. Combat exposure severity was positively associated with alcohol problems at baseline. However, veterans with higher exposure demonstrated a greater reduction in average weekly drinking between end of intervention and follow-up, and otherwise showed changes similar to participants with lower exposure. Conclusions: Higher levels of baseline PTSD symptoms and combat exposure severity did not prevent OEF/OIF veterans from achieving positive alcohol outcomes through participation in a self-management web intervention for problem drinking.
Keywords : veterans, alcohol, PTSD, combat exposure, web Many veterans who served in Operation Enduring Freedom (OEF) and Operation Iraqi Freedom (OIF) report problems with alcohol misuse following their deployment. Rates of alcohol misuse range from 12% to 35% among OEF/OIF Active Duty (AD) and National Guard/Reserve (NG/R) personnel (Burnett-Zeigler et al., 2011; Hoge et al., 2004; Jacobson et al., 2008; Kehle et al., 2012; Kline et al., 2014; Wilk et al., 2010) , and from 22% to 40% among OEF/OIF veterans seeking care at the Veterans Health Administration (VHA; Calhoun, Elter, Jones, Kudler, & StraitsTröster, 2008; Grossbard et al., 2013; Hawkins, Lapham, Kivlahan, & Bradley, 2010; Maguen et al., 2010) . In a sample of OEF/OIF veterans newly seeking care at the VHA between 2001 and 2009, Seal et al. (2011) found that nearly 10% met criteria for an alcohol use disorder (AUD).
High rates of posttraumatic stress disorder (PTSD) are also well documented among OEF/OIF veterans engaging in alcohol misuse. For example, in a sample of OEF/OIF veterans seeking outpatient care at the VHA, Grossbard et al. (2013) found that 67% of veterans who screened positive for alcohol misuse met criteria for PTSD. Similarly, Seal et al. (2011) found that 63% of OEF/OIF veterans who met criteria for an AUD also had a PTSD diagnosis.
As we evaluate the effectiveness of alcohol interventions in a new generation of veterans, it is important to consider the impact that PTSD symptoms or other psychological responses to combat trauma may have on the outcomes of these interventions. Previous research indicates that PTSD and substance use disorder (SUD) comorbidity can be associated with poorer treatment outcomes when compared with SUD alone, as evidenced by more rapid relapse (Brown, Stout, & Mueller, 1996) , higher rates of hospitalization (Brown, Stout, & Mueller, 1999) , higher levels of substance use, more substance-use-related problems, and poorer overall psychosocial functioning following treatment (Ouimette, Ahrens, Moos, & Finney, 1997; Ouimette, Finney, & Moos, 1999) .
Investigators have proposed a number of reasons why PTSD is associated with poorer SUD outcomes. Consistent with a selfmedication perspective, it has been suggested that individuals with PTSD use alcohol to cope with painful traumatic memories or other distressing symptoms of PTSD (Capone, McGrath, Reddy, & Shea, 2013; Grossbard et al., 2013; Jacobson et al., 2008; Seal et al., 2011) . In addition, heightened levels of psychological distress associated with PTSD may trigger cravings and a desire to use substances Ouimette et al., 1997; Read, Brown, & Kahler, 2004) . Individuals who are motivated to drink in order to alleviate psychological pain may be at an especially high risk for drinking to cope with PTSD symptoms (Simpson, Stappenbeck, Luterek, Lehavot, & Kaysen, 2014) . Finally, individuals with PTSD rely on less adaptive coping skills (e.g., cognitive avoidance or emotional coping), leading to higher levels of drinking to cope with ongoing emotional triggers (Kehle et al., 2012; Ouimette et al., 1997; Possemato et al., 2015) .
Combat exposure has also been identified as a risk factor for alcohol misuse independent of PTSD (Jacobson et al., 2008; Kline et al., 2014; Maguen et al., 2010; Wilk et al., 2010) . It has been suggested that individuals with combat exposure use alcohol to cope with a range of psychological responses related to these experiences (Jacobson et al., 2008; Norman, Tate, Anderson, & Brown, 2007; Wilk et al., 2010) . Combat veterans may also engage in higher levels of risk taking (Killgore et al., 2008; Wilk et al., 2010) and have more difficulty controlling the effects of alcohol (Jacobson et al., 2008) , which affects drinking behaviors and may lead to more alcohol-related problems. Although less is known about the impact of combat severity on SUD outcomes, it is possible that coping motives, risk taking, and more difficulties with control could lead to worse outcomes.
It should be noted that not all studies have reported a negative impact of PTSD or trauma on SUD outcomes. For example, Norman et al. (2007) evaluated veterans with an SUD only, an SUD plus trauma (without PTSD), and an SUD plus PTSD, and found no differences between groups on length of abstinence, relapse prevalence, or relapse severity following inpatient SUD treatment. Read et al. (2004) also failed to find a relationship between baseline PTSD symptoms and SUD outcomes following inpatient treatment, although they did find that unremitted PTSD 6 months postdischarge predicted worse SUD outcomes.
In recent years, a tremendous effort has been made to develop treatments that will improve outcomes for individuals with SUD and PTSD. Available data suggests that integrated therapies that address both disorders and incorporate a variety of cognitivebehavioral approaches can be effective in reducing both substance use and PTSD symptoms (e.g., Boden et al., 2012; Hien, Cohen, Miele, Litt, & Capstick, 2004; McGovern, Lambert-Harris, Alterman, Xie, & Meier, 2011; Mills et al., 2012) , including among OEF/OIF veterans Norman, Wilkins, Tapert, Lang, & Najavits, 2010) .
Technology-based interventions also offer a new approach to intervening with individuals with an SUD (Possemato, Marsch, & Bishop, 2014) . Support for this approach is provided by Riper and colleagues (2014) , who conducted a meta-analysis of online alcohol interventions and found that these interventions were associated with a reduction in alcohol consumption and increased adherence to low-risk drinking guidelines. This approach may be especially promising for OEF/OIF veterans because they address a number of the barriers to seeking care (e.g., stigma and logistical factors) in this population (Burnett-Zeigler et al., 2011; Hoge et al., 2004) .
The primary objective of the current study was to examine the impact of PTSD symptom and combat exposure severity on the outcomes of a web-based alcohol intervention. Few studies have evaluated the impact of participant characteristics on the outcomes of technology-based interventions, although available data suggests online interventions can be effective for a heterogeneous population of users (Blankers, Koeter, & Schippers, 2013; Riper et al., 2008) . This is the first study of which we are aware to examine the impact of deployment-related characteristics on the outcomes of a web-based alcohol intervention for OEF/OIF veterans.
The participants included in the current study were part of a larger randomized controlled trial (RCT) designed to evaluate the efficacy of the web intervention (Brief et al., 2013) . VetChange is based on a cognitive-behavioral, coping-skills-based approach to intervening with problem drinking, and takes an integrated approach to addressing PTSD and alcohol problems. Because VetChange was designed as an integrated program, incorporating evidence-based strategies for OEF/OIF veterans with both problem drinking and PTSD symptoms, we hypothesized that we would see positive alcohol outcomes regardless of baseline PTSD or combat exposure severity.
Method Participants
Participants were originally recruited for an RCT designed to evaluate the efficacy of a self-management web intervention for veterans with problem drinking. Eligibility criteria included (a) an OEF/OIF veteran; (b) age between 18 and 65 years; (c) a score on the Alcohol Use Disorders Identification Test (AUDIT; Babor, de la Fuente, Saunders, & Grant, 1992 ) between 8 and 25 for men, and 5 and 25 for women; (d) drinking above guidelines for lowrisk drinking (more than four drinks per occasion or 14 drinks per week for men, and more than three drinks per occasion or seven drinks per week for women; National Institute on Alcohol Abuse and Alcoholism [NIAAA] , 2017) during the 30 days prior to screening; and (e) willing to provide an e-mail address for reminders and incentives.
Six hundred participants were recruited for the RCT. Participants were recruited online with paid Facebook advertisements and completed an informed consent on the web prior to randomization. Following randomization, participants were assigned to an initial intervention group (IIG), which had immediate access to the intervention, or a delayed intervention group (DIG), which had access to the intervention after an 8-week waiting period. All participants completed assessments at baseline, end of intervention, and 3 months postintervention. Participants in the DIG also completed a repeated baseline assessment immediately prior to receiving the intervention, which served as their baseline assessment for the current study. All assessments were self-report and completed online. The institutional review boards at Boston University and VA Boston Healthcare System approved all study procedures.
We included 523 participants in the current study, and for the purpose of analyses, we collapsed study groups. Among the DIG participants, only those who completed a repeated baseline assessment were included. Participants eliminated from the sample included 76 DIG participants that dropped out prior to completing a repeated baseline PTSD assessment, and one DIG participant who reported no deployment tours during the OEF/OIF conflicts. The average AUDIT scores for excluded participants (M ϭ 18.9, SD ϭ 4.1) were higher than those in the sample (M ϭ 17.5, SD ϭ 4.8; p Ͻ .015). There were no other demographic or baseline assessment differences between participants who were or were not included in the study.
Assessment Measures
The Quick Drinking Screen (QDS; Sobell et al., 2003 ) is a four-item self-report measure of alcohol consumption that yields data on the quantity and frequency of drinking over the past 30 days. The scale is considered a valid method for collecting data on alcohol use. QDS and timeline followback intraclass correlation coefficients over 1 year range from .65 to .82 (Sobell et al., 2003) . All alcohol use variables in the study are derived from the QDS, which was administered at baseline, end of intervention, and 3-month follow-up.
The Short Inventory of Problems (SIP; Miller, Tonigan, & Longabaugh, 1995 ) is a 15-item self-report measure of alcoholrelated problems. Participants indicate how often each of the consequences occurred during the past 3 months on a scale of 0 to 3. The total problem severity score was used in analyses. The SIP has been shown to have good internal consistency (Cronbach's alpha ϭ .95; Kenna et al., 2005) and test-retest reliability (r ϭ .89; Miller et al., 1995) . Similar results for internal consistency (Cronbach's alpha ϭ .886) were observed in the current sample. The SIP was administered at baseline and follow-up.
The Combat Experiences Scale of the Deployment Risk and Resilience Inventory (DRRI-CES; King, King, Vogt, Knight, & Samper, 2006 ) is a 15-item self-report scale that measures exposure to 15 possible combat experiences in a yes-no format. The Kuder-Richardson 20 coefficient alpha for the scale was .85 in a study with troops who served in Gulf War I (Vogt, King, & King, 2004) . The CES has been shown to have good internal consistency (Cronbach's alpha ϭ .85; King et al., 2006) . We obtained evidence of good internal consistency (Cronbach's alpha ϭ .879) for the DRRI-CES in the current sample. The DRRI-CES was administered at baseline only.
The PTSD Checklist (PCL-5; Weathers et al., 2013 ) is a 20-item self-report measure of PTSD symptoms with items corresponding to PTSD criteria in the fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5; American Psychiatric Association, 2013). Symptom categories for DSM-5 include reexperiencing, avoidance, negative alterations of cognitions and moods, and hyperarousal. Participants anchor responses to "stressful life experiences" on a scale of 0 to 4, and 2 or greater is considered a positive symptom. The psychometrics of the revised PCL-5 are excellent (Bovin et al., 2016; Keane et al., 2014) . The scale has a high level of internal consistency (Cronbach's alpha ϭ .96), 30-day test-retest reliability (r ϭ .84), and good convergent and divergent validity (Keane et al., 2014) . The PCL-5 was found to have a high level of internal consistency (Cronbach's alpha ϭ .957) at baseline in the current sample. The PCL-5 was administered at baseline, end of intervention, and 3-month follow-up.
Treatment history was assessed by asking participants whether they had participated in treatment for alcohol/drug or mental health problems during the 3 months prior to the study. Seven treatment options were offered for alcohol or drug problems, and four options were offered for mental health problems. If participants endorsed any of the options, this was considered a positive response. Participants were also asked whether any of the help they received was for PTSD.
Intervention
VetChange is a web-based intervention designed to help OEF/ OIF veterans reduce drinking to a safer level, allowing for a goal of either moderation or abstinence (detailed descriptions are provided in Brief, Rubin, Enggasser, Roy, & Keane, 2011; Brief et al., 2013) . Participants receive personalized feedback about alcohol use, alcohol-related problems, and PTSD symptoms following completion of self-administered assessments, and are encouraged to monitor drinking, evaluate the importance of and readiness to change, weigh the pros and cons of change, set drinking goals, develop a change plan, and build a support system. Participants are introduced to cognitive and behavioral coping strategies to assist with the management of a broad range of high-risk drinking situations, including external (e.g., social) and internal (e.g., moods and feelings) situations, as well as selected PTSD symptoms (e.g., anger, sleep disturbance). During the RCT, participants were offered access to VetChange as a self-management intervention for 8 weeks.
Analyses
Alcohol use was defined as drinks per drinking day (DDD), average weekly drinks (AWD), and percent heavy drinking days (percentage of drinking days that exceeded guidelines for low risk drinking; PHDD). Alcohol problem severity was defined by the total SIP score. To address the skewed distribution of alcohol outcome measures, the natural log transformation was used for DDD and AWD, and the square root transformation was used for PHDD, in the analyses.
We used a multivariable linear regression model to evaluate the association between PTSD symptoms and combat exposure severity, and alcohol variables at baseline. We controlled for the following covariates: age, gender, race/ethnicity, treatment history, and original RCT intervention group (IIG vs. DIG) in these analyses.
We also used longitudinal analyses to assess the impact of baseline PTSD symptom severity and combat exposure severity on alcohol outcome variables at end of intervention and 3-month follow up. General linear models accounting for correlated data within subjects were used to model DDD, AWD, and PHDD longitudinally from baseline to end of intervention and the 3-month follow-up, and SIP scores from baseline to the 3-month follow-up. We included all available data from each time point. PTSD symptom severity and combat exposure severity were entered into the models as continuous variables, and the time indicator was used to assess change from baseline to end of intervention and to the 3-month follow-up. The interaction terms between PTSD and combat exposure and time were used to test the association of these two variables and alcohol outcomes at different time intervals. Demographic variables, including age, gender, race, treatment history, and RCT intervention group were entered into the models as covariates to control for possible confounds. The model-based restricted maximum likelihood (REML) estimates with corresponding 95% confidence intervals are reported. The two-tailed p Ͻ .05 was considered statistically significant. SAS 9.3 (SAS Institute Inc., Cary, NC) statistical software was used for all computations.
Approximately 50% of participants included in the baseline analyses completed assessments at end of intervention (n ϭ 273) and the 3-month follow-up (n ϭ 260). We assessed the possibility of bias in our findings due to attrition. We conducted permutation tests examining assumption of independence of dropout from previously observed outcome values (Diggle, Heagerty, Liang & Zeger, 2002) . The results indicated that study attrition did not significantly affect inferences based on the reduced sample.
Of the 523 participants included in baseline analyses, 44% (n ϭ 230) completed all three assessments (baseline, end of intervention, and 3-month follow-up). Most of the missingness was a result of dropout (monotone missingness). Approximately 50% of participants dropped out prior to assessments at end of intervention and follow-up (n ϭ 220 and 43 participants, correspondingly). Six percent of participants (n ϭ 30) missed the end of intervention assessment, but returned for the 3-month follow-up assessment. Table 1 provides information on baseline demographic and other background characteristics of study participants and results of the baseline assessments. The average age of the sample was 31.9 (SD ϭ 7.7) years old. The majority of participants were male, non-Hispanic White, and had served in the army. Approximately 62% reported participating in treatment (for alcohol or drug, or mental health problems) or self-help groups during the 3 months prior to the study.
Results

Sample Characteristics
On average, study participants had been deployed 2.2 (SD ϭ 1.9) times, and the average total amount of time deployed during OEF/OIF conflicts was approximately 19 months. Participants reported they were exposed to an average of 7.93 (SD ϭ 4.1) types of combat events (of a possible 15). The average total baseline PCL-5 score was 40.5 (SD ϭ 19.1), which is above the suggested cutoff of 31 to 33 for probable PTSD using this measure (Bovin et al., 2016) . Sixty-four percent of participants had a score of 33 or greater on the PCL-5 at baseline.
At baseline, study participants were consuming an average of 6.8 (SD ϭ 3.7) DDD and 26.4 (SD ϭ 18.6) drinks per week (AWD), and 32% of drinking days (SD ϭ .27) met criteria for heavy drinking days (PHDD). The average total SIP score for the sample at baseline was 16.2 (SD ϭ 8.4), which is considered in the low range of alcohol-related problems when compared with individuals in alcohol treatment (Miller et al., 1995) .
Baseline Relationships for PTSD Symptoms, Combat Exposure, and Alcohol Variables
For baseline analyses, all variables were entered into the regression as continuous variables. Participants with higher baseline PTSD symptom levels had significantly higher AWD, 2 (1) ϭ 5.12, p ϭ .024, and PHDD, 2 (1) ϭ 15.06, p Ͻ .001, and more alcohol-related problems, 2 (1) ϭ 117.54, p Ͻ .001, than those with lower levels of PTSD symptoms. Participants with higher levels of combat exposure severity reported significantly more alcohol-related problems at baseline, 2 (1) ϭ 6.62, p ϭ .010, than participants with lower levels of combat exposure.
Baseline PTSD and Combat Exposure as Predictors of Alcohol Outcomes
Study participants demonstrated a significant overall reduction in alcohol use between baseline and end of intervention, and a reduction in alcohol problems between baseline and 3-month follow-up (Tables 2 and 3 ). These results are consistent with the results reported with the full sample of 600 participants in the RCT (Brief et al., 2013) .
PTSD symptom severity and alcohol outcomes. .000], during the intervention period than participants with lower PCL-5 scores. There were no significant differences in the rate of change of alcohol use as a function of baseline PTSD symptom severity during the follow-up period. There was also an interaction between baseline PTSD symptom severity and time for SIP scores, such that participants with higher baseline PCL-5 scores demonstrated a sharper decline in alcohol-related problems between baseline and 3-month follow-up (Ϫ0.117), 95% CI [Ϫ0.174, Ϫ0.061], than participants with lower scores.
At the 3-month follow-up, participants with baseline PLC-5 scores at or above 33 (n ϭ 180) were consuming 3.6 DDD (SD ϭ 3.1) and 10.6 AWD (SD ϭ 12.8), and only 13% of drinking days (SD ϭ .2) met criteria for heavy drinking days. Further, participants with baseline PCL-5 scores above 33 had an average total SIP score of 8.2 (SD ϭ 8.7), which represented a very low level of problem severity (Miller et al., 1995) . These values represent positive changes in alcohol use and alcohol problem severity at 3 months relative to baseline. Note. "Treatment history" refers to 3 months prior to intervention; DRRI-CES ϭ Deployment Risk and Resilience Inventory-Combat Experiences Scale and serves as a measure of combat exposure severity; PCL-5 ϭ PTSD symptom checklist and the total score provides a measure of PTSD symptom severity; "Number of tours" refers to number of times deployed in Operation Enduring Freedom (OEF) and Operation Iraqi Freedom (OIF) conflicts; "Total number of months deployed" refers to total number of months deployed in OEF/OIF conflicts. For drinking measures, untransformed values are displayed here for ease of interpretation; DDD ϭ drinks per drinking day; AWD ϭ average weekly drinks; PHDD ϭ percent heavy drinking days. Note. Variables controlled for include age, gender, race, treatment history prior to intervention, and RCT group assignment. PTSD ϭ posttraumatic stress disorder; DDD ϭ drinks per drinking day; AWD ϭ average weekly drinks; PHDD ϭ percent heavy drinking days; SIP ϭ Short Inventory of Problems; CI ϭ confidence interval; EOI ϭ end of intervention; FU ϭ 3-month follow-up; PCL-5 ϭ PTSD Checklist. a Denotes significant finding for PCL-5.
Combat exposure and alcohol outcomes. Table 3 presents the results of longitudinal analyses for alcohol outcomes, taking into account level of baseline combat exposure. Participants with higher levels of combat exposure exhibited a significantly sharper decline in AWD between end of intervention and 3-month follow-up (Ϫ0.031), 95% CI [Ϫ0.06, Ϫ0.002], and between baseline and 3-month follow-up (Ϫ0.040), 95% CI [Ϫ0.070, Ϫ0.009], compared with those with lower levels of exposure. There were no other differences in the rate of change in alcohol use or alcohol problem severity as a function of level of baseline combat exposure.
At the 3-month follow-up, participants with the highest level of exposure (i.e., 11ϩ events) had an average SIP score of 7.1 (SD ϭ 9.0), which is indicative of a very low level of alcohol problems on this measure (Miller et al., 1995) . This represents a positive change in alcohol problem severity relative to baseline even for those with the highest levels of exposure.
Discussion
In a prior study, we demonstrated positive changes in alcohol use and alcohol problem severity in OEF/OIF veterans who participated in a web-based self-management intervention for problem drinking (Brief et al., 2013) . The aim of the current study was to determine the impact of baseline PTSD symptom levels and combat exposure severity on the alcohol outcomes of veterans using this web intervention. The results of the current study indicate that OEF/OIF veterans with high baseline levels of PTSD symptoms and combat exposure severity were able to derive significant benefits from a web-based intervention targeting alcohol misuse.
Although recruitment for the original trial was based solely on level of alcohol misuse, rates of PTSD in the current sample were similar to those seen among OEF/OIF veterans seeking care at the VHA (Grossbard et al., 2013; Seal et al., 2011) . Although study participants reported a range of PTSD symptom levels at baseline, over 60% screened positive for PTSD based on current recommendations (Bovin et al., 2016) . Participants also reported a range of combat exposure levels, but, on average, reported exposure to 50% of the 15 possible types of events on the DRRI-CES. The varied levels of PTSD symptom and combat exposure severity among study participants provided us with a unique opportunity to evaluate whether these two deployment-related factors might affect the ability of OEF/OIF veterans to benefit from a new type of technology-based intervention for problem drinking.
At baseline we observed a positive relationship between PTSD symptom severity and both alcohol use and problem severity, and between level of combat exposure and alcohol problem severity. These findings are consistent with those reported by previous researchers who found a positive association between PTSD symptom severity (Capone et al., 2013) , levels of combat exposure (Jacobson et al., 2008; Maguen et al., 2010; Wilk et al., 2010) , and risk for alcohol misuse and/or alcohol-related problem severity.
Despite these baseline relationships, participants with higher baseline PTSD severity demonstrated a significantly greater reduction in alcohol use during the intervention period, and a significantly greater reduction in alcohol problem severity between baseline and follow-up compared with participants with lower levels of PTSD severity. In addition, participants with higher levels of combat exposure demonstrated a significantly greater reduction in AWD during the follow-up period, but otherwise demonstrated similar reductions in alcohol use and alcohol problem severity as those with lower levels of exposure. Thus, neither baseline PTSD symptom severity nor combat exposure severity prevented veterans from achieving positive alcohol outcomes through participation in the web intervention.
This study adds to our knowledge base about baseline predictors and alcohol outcomes for participants in web-based interventions. We selected two baseline factors to investigate that are highly salient for OEF/OIF veterans reporting alcohol misuse (Grossbard et al., 2013; Jacobson et al., 2008; Seal et al., 2011) . The results of the current study support the efficacy of web-based interventions for OEF/OIF problem drinkers, even in the face of high levels of PTSD or combat exposure severity. Although the findings are based on OEF/OIF veterans, it is possible they are generalizable to nonveterans with PTSD symptoms and other types of trauma who seek assistance with alcohol problems on the web.
One of the strengths of the current study is that recruitment on Facebook provided us with a national sample of consented subjects who were geolocated by IP address to 49 states in a pattern closely matching the general population distribution in the United States. Although the study sample was also reasonably representative of the population of AD personnel (including an accurate proportion of women), at the time these data were collected, participants were slightly older and minority enrollment was lower than expected (Office of the Deputy Under Secretary of Defense, 2012). It is unclear whether these differences might affect generalizability to the larger population of veterans. There are limitations of the current study that should be noted. First, the average AUDIT score for participants excluded from the study sample was higher than the score for those who were included. Although all participants were drinking above NIAAA guidelines and the average AUDIT score of remaining participants was at a level consistent with problem drinking (Babor et al., 1992) , it is unclear whether OEF/OIF veterans with higher levels of alcohol problem severity would respond in a similar manner. Second, the SIP was administered at baseline and the 3-month follow-up in order to allow for a comparable time period leading up to the assessment (i.e., 3 months). We did not include a SIP with a shorter time frame (i.e., 8 weeks) at end of intervention because of concerns about bias related to an uneven window of assessment. The lack of available data about alcohol-related problems at end of intervention may limit conclusions that can be made about changes in alcohol problem severity. Third, the study included a short follow-up period of only 3 months. A longer follow-up period is necessary to determine whether individuals with higher PTSD symptom severity are able to maintain positive alcohol outcomes over time. Fourth, similar to most web trials for problem drinkers, we experienced a high rate of attrition, and only approximately 50% of the original sample was available at end of intervention and 3-month follow-up. Similar rates of attrition have been observed with OEF/OIF veterans participating in cognitivebehavioral treatment in a traditional therapeutic venue (Capone, Eaton, McGrath, & McGovern, 2014; Norman et al., 2010) . Although attrition can limit interpretation of results, we did not find that study attrition affected inferences based on the reduced sample.
Finally, the study does not provide us with information about the possible mechanisms of action for changes in drinking in OEF/OIF veterans with higher levels of PTSD. Similar to other studies (Back, Brady, Sonne, & Verduin, 2006; Hien et al., 2010; Read et al., 2004) , we observed a reduction in PTSD symptoms in study participants (see RCT results; Brief et al., 2013) and this may have contributed to an overall ability of participants to reduce drinking and alcohol-related problems.
It is unclear why participants with higher levels of baseline PTSD symptom severity demonstrated a sharper decline in their alcohol use and problem severity. It is possible that because individuals with higher PTSD symptom severity started with higher levels of alcohol use and problem severity, they had a greater opportunity to change. Alternatively, veterans with higher levels of PTSD symptoms may have found learning coping skills focused on reducing negative affect and PTSD symptoms more helpful than veterans who were drinking for other reasons.
We did not find many differences in the amount of change in alcohol use or alcohol problem severity as a function of combat severity. The only positive finding was for AWD during the follow-up period, which is difficult to explain. It is possible that there were unknown factors affecting the relationship between combat exposure severity and alcohol problem severity at baseline (e.g., engaging in high levels of risk taking) that were no longer active at end of intervention, thus allowing participants with higher levels of exposure to reduce their drinking and problems in the same manner as those with lower levels of exposure. Future research is needed to better define the mechanisms that allowed individuals with higher levels of PTSD and combat exposure severity to make the types of changes in alcohol use and alcohol problems that were observed.
In summary, the current study confirms the efficacy of a webbased intervention (VetChange) for OEF/OIF veterans with problem drinking, including those with higher levels of baseline PTSD and combat exposure severity. These findings suggest that web interventions can play an important role in addressing the complex needs of OEF/OIF veterans who have served in combat and develop problems with both alcohol misuse and PTSD following deployment. Web-based interventions offer a valuable, alternative approach to health care that is convenient, low cost, and confidential (Bennett & Glasgow, 2009; Cucciare, Weingardt, & Humphreys, 2009 ). Further, web interventions that address both SUD and PTSD are well received by veterans (Possemato et al., 2015) . From a public health perspective, it is of value to know that veterans with combat experiences and PTSD can benefit from web interventions. If we can reach OEF/OIF veterans who have been adversely affected by their deployment experiences, especially those who may not otherwise receive care, these interventions have the potential to reduce the debilitating effects of alcohol misuse and improve the quality of the lives of a new generation of veterans.
